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•y ? *!k.m-h*)V7 ? a s y v u-)v\s\mza 
^t. 

mzm txmmtitzim&timmte? n -y ? srg® 

m?v-v? turn zit&mtimm t u 

* y iz* ofrte^r 5-n- vcom&m^ 

\mm2]mmuzti^x. 

sk. mum? q 7 ? m oat* ? o v ?a^' •/ 7 

rk. 

Mi? n 7 ? A^n'-x 7 r fc J: 0 JK 0 n 

•r&m2m%mmmb, 

mz? -r 5 n 7 ? t isi«s it m^m^i aj*f a 

atf]A.y7rk$r#U 

avueaj^^ 7 r t murum**** -a 

^A7 7r&^S-ai^A'.y7rt2:WL, 

d -y ? t mie^ 1 £7)Bi^a@[iiK&txiiSpa@isi 

KCtOilSS^^^O-y^fc^JtilSt, 3K70 

7 ? ^^ffl^^^M^C^ Sid C HufESB 1 av» 2 

co^aM0»^a®4S:$ijffli-r-s.fiffiJtt5! • msmm 
mz, mi^y$-v-vcommmm^z£*) 

9 A $y?ayyn-)\,\B\$&, 

\mm.A\m.m\,zn^x, 

^y$-u-vnmmm<o®.%.b£®<<)®tum® 
mm-th z b zmmt h ±>i>y ? a s y?n y v o- 

bi^mbtl^i-y^A iyyay\-u-)im. 



mim6]msmitt:it2i l zii^x. 
miB^r s -a- h* hui musmmm 

X v t,^OS!l^/ilt'h$ < . miy 5-Hi^A7 7 r 
WifflWg^* 5 ffietii^A'7 7r<7)IB«i^^J; OmiemS 
^teCfE t T'hS \^ k k t S -t /I/ 7 ;M $ V 
?ayhv->l>®®. 

* 'J -te/i^&S -I b tmib ? h±)Vy ? A 5 yfn 

[fi*iH8 j mm. 1 2 cfcwt . 

[000 1 ] 

ffi«fiHiWflk*#f S ^ 5 > a -y 9 £ h -fe 

^>o^ 5rif (m&x-m&nfflm%mkti%< Kin 

SrRftih1-S i t ffX-% h*.)\>7 9 A S V h n-;U 
[0002] 

[t&frO&ffi] PlfMODRAM (SDRAM) ^rt\ 
^^o.y^C|S|«jLTA*fi#«:A^L, ffi*«^t 

a 7 ? 2r-?-0* $ y79u 7 ? t LTfOffl 

[0003] SDRAM^t'^KaoftSlHlSS 

iiMf« , nmz>m ?u~;?b , m\ 
^7 ^ s y ?a y v u-tvm *rmt z t 

hX^h. ZVtiivytA-iyyayYv-ivmmt. 
MZ.\fD L L (Delay Locked Loop) @g&Tltj£$ft 
S. 

[00 0410m, fi^ODLLSffiSrWfflLJt-b/P 

7 ^ >f s y y h n-ivmffinmfmtt-tmx'h 

h. Zcr>DLL®m'li. ^^D-y^ft-^CLKti, 

A*a' 7 7t lfciOKO&Stfu «?d 7 ;clk 
1 k LT^SBBEIlIJ»2fcflttftSfl6. ■BJ^aSlllS§2 
tfeV^T, ^O7^<0j^jft»fcJ(5fCSlJffil$tL^3lffil^ 
laAff-WBE - 5 y ^i? D'/?CLK2 
Zti&. OAWvyr 3ti, Cc0^^5y^^n-y^C 
LK2tHMLT, rt»BB*»&OHHjT-*DATA 
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[0005] Wn7?CLKlli #^?§4 
tAfiSft, ^E«£l/N#jg£;h.S. #H3$ix*: 
S^n^ff^c-clkli *T£iI®[Hl8&5Kft&$fU 
{ifflitiR^omiA^c-clkfc LTfit*&$n 

PS-^*LT{4fflifclS^9^2A^d-i^lkt 

[00063 mamm. 2wxm^<r>mz 
irmmmmicuz, i^m^mmm. 5<o 

[00 07] aj^N'y7r3*^aj^$tl|. 

%tf)T—9<r)'&y)H $>m. k&iu a % 
vmm&^h <fc st, «H«&mm 2 (rmmmm 

£til>. ±iaoDLLEI!&tovvai, *amtJ: 
0 . Mitf «fSB¥10-112182A« (¥Jfi 10^4^28 

[0008] £BI<9*«IIIK8{t Ttts tfJ^^Dout 
1 5 0 pFSJKc^l-gPgimif Co##tt-f «, . CtfHMS 

8*a»co(4. iMRiii«^ias3^5»$n&7 

T 3 >f 5 n -y ? C L K 2 tPIJffl LT ^^1) 
[00 09] yi-&j)J<-y7T6<r)ftjj?v 

■fcifctot, d l lss&o? * - bVN'-/ tn-rmza 

K7#Kft6tl£. £O^S-o-K7<7)g*fiffi{i, 
?D 7 ?CLK4A« > ^^MWCo^Hlgfc^qtt 

mzmmt&ztizxr). taiim^Doatx-^T-n 

CDiLt>±tf *)X -y y t £ J: "5 JEWt^** 1 1 

I). 

[00 10] 



/fc yta? a -y ?fI^C L K»4W0i7 xfc tff 

tixbi?. 

[00113 aj*«HFDoutfc«as<i6i«BS 

[00 1 23 *»iWDBWIi, Witf toS<0 

4. 

[00 1 33 set, *#PJ«DBWIi. i8Stfi5>oSw» 
SP£ 3 ItffcJMB? o»/? (cjffiRttt ft tT SSMtffB 
SSft^? >f 5 d 7 ? ££j£-t4 £ t #T'# 4-fc 

[00 143 JSt, *?ra^B«tt, Wfttf fcoSKS* 
fct*>&, 

[00 151 

At, #&HJi?>te/V7 ;M S>^ayhD-;HHlKJi, 
«ft «««tllBRrtfiiflr?n«^5 -a- HSrlSStS. 

<7)§Mft#<±, 7i-X^07'n 2 /5^lg^^ ; tyF*I 
tlSSffl* { H«§itl». mtiO. 8?Jt±Oif4»o# 
^t J: 1.^ 5 -o- *®!BtfiM<r)$mi*W£-ti> £ 
T*. ^u-y^^S-C<OfirffliSS^«t0jEiltfir3C: 

[00163 ±te«osw$ > a^-n.^At, *%B>i(i. 
ffi^^nstt^^ o -y ^ ttxmmte? D >y ^ 

fc0r^(ifflW«S:Wf h94 SV^n-y^S-^t 
&-fe^7^^ jy/ny ho-zHUSStfev^T, flutes 

fcfH«s<ifc3isft«{tKtt»^ o >y tzmz-ti 
sn, iuie^^n-y^co^«t*^t>4>-fia^sti. 

SSHIS&fcS-iffL, mrlMSMtlllfSfi. misi®*^ 
[00173 
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[ 0 0 1 8 3 02 tt, *»!B<0SI«W»»«*5ctBa-C 
AS. H2fcj*3*irt:-fc/p7*-r 5y/ayho-;Hg 

^d7^clki*i»2 <d^s£®8& 2 katj 3 a.. 

?CLK2*5. aj^'-y7r 3fctt*&3ilS. iB7J'<. y 
7r3l4, $y^?n-y?CLK2£|§]»iU:{fc»] 
T-^DATASra5*Sg^Dout*^aj*-fS. ffi^tR 

[00 19] ^O^-f 5y7"^n-y^CLK2ti. OT 

oDLLniRtj: 1 )^^^ $>7mmztiz>. BP 

#J8Lfc^?n-y?c-clkfcttfflt-*. a^^o-y^c 

-ci wi . » 1 conr^isiass 5 -ciimps *ifca«*«»t 
jie$<i4. a®$fL/c^n-y^cLK3(i. jg£. y 

n*.y 7 r 8Tffi£8h&&inl£|iltt*jKILT , «T£ 

^n-y^d-i-ciktLT. mimmiz&mtiz>. 

9 5 -ffl7JA >y 7 r 6 14, SWj/a* y 7 r 3 1 WcoiS® 
flHfcffU ^"S-A^N' y 7r8li?o 7 97J}X<r 

[0020] £ODLLEIHW>llfNi. flBsWfcPM*? 

as. imt mmzmmzxvwe, miR 

fc s ^S-aj^A*>y7r6&tX^rs-n-K7(?)fa 
Bli. *l»^RSl«IiI»50ll!naKBWt4Ci:*«-?6 

[0021] «0t<0JBSM!tf5-fe;P7 ? 4 S >f3 y V 

£. ap*>, ra/5A@S8l 1 p"j057W5V7>;>< ; e 

s *i»n«»j&t4 £ t s . toe 

r 5 -a- H 7<o»ftfiff*3ESaftS£t*i fc<oi 0 . 
?ay 7CLK4 <0£K*#OTftJg;*rt.$ . ffiffcfitfg 

-K7<^«l»<B*0<»»LTt>, MWfcOf-xh* 
- Kfc J: 0 D LLBS&tfo-y 9*v\,x\^h t %<r)9A 
5 y^? a ••/ 9 C L K 2 OftfflSrftHJ-f S i b KJ: 0 . 

-H7 ^w**^^ ^is^-r ^ C t h . 

[00 2 2] [^3C^5-o-H<Ofll««(l)] H3 



*JSy$-n-K7tt. ^S-tiJ^A'.y7T6^J;yr 
5-A^A*.y 7 r 8HfclI5>HaS8nfc^3CfilSRp . 
*JJ:t^R^Rp<oai*lIk«*WBBIc«N«$nfc 

it. tmt&xoiz, 7-O/7A0S&1 leAQims 

[0023] rayy^mi 1 11, 5MWpj&>fc«fii 

mmwmp i )s=j*mm 2 1 . 

F i *HSWK»Jg1-47*-XA»4)** 
7*a^V7*;Mt'J|Hlj»3 0i:, V : Jx?®m 2*> 

tcsgkmmy/wty @i$3 o*^wig«i: 
[0024] ^y$x3-Y7n<m$sm.Rp*. r 

o^7A[h1S§1 ll*lW^yx^(lISS3 2 5r^t-r^lltg 

7o/577";Mty 3 0 te*^RSt«WEIIS 

0 , ro^5T7;l/^< * 'J 3 0 rt CIE»3;h.fcRje«C 
«!oT0Jffll<i^F i -BM^fiiRpcOJSfiiffl 

[0025] H4tt. ^ffiKR pWflftKMSStHT 

•y^so-sn, h£v&mmi^m.mmwnfr 

tiffifSLZtll, X-i -yf-SO-Snti, W0#i.[Hi?&3 3A> 

fH-jiO. CM0Sh7yx7r-y-ht-««$ti 

§0 AWJfflfl^FO^FnCOd^lOCOft^WLU^ 
t, ^ffi*iRp<7)ffi6i<l«4, Rp=Rl+R2+-+BiCia^ 

izx 0 . ■ar^ffifiiR P (nmkmwmth c: t *?-c§ 

4. ^fc, StffiRl-RnOtt^-KUvU^yfc-tS^i: 
4. 

[0 0 26] 05(4. 7-0/5-M3B1 lf)«?j£0"J 

( 1 ) **^ht»*. ^mmnmrjmm 1 
mnmmmsiz^msiLx . %mmmm 

~F2 1 L X R p h . H 6 (4 . 

[0027] TAM^^i/sststnetfev^T^r 

5-D-H7WS;*ftWS:»HWI.«^tt, W^'x^3 

D L L@S&tf n >y Yth t # COtli^ffl^DouttC^ 
jRSfliUJTJffi^ <T)7 A S V^t jr(«^ o -y ^ C L K<7) 

94 syyomti. ap*>. i/»^3 2Cii, ty 
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WXfI#&^hSA:fifi#A0~A2#$i&3;fU ZCOt 
tf.mi <T>tX V fl^TESTl k tTIEOAVl/Xft^-Sr A 
7Jt& k 3 2|*]C7) h yVX7 r Y- Y 3 2 1 - 

3 2 3 m^Zts: 0 . *M»A*fi*A(h-A20<5 7f3 2 
4~3 26£tfLTW99£IHB3 3fc«i&3*i.*. * 
<0«, W)#iEI»rt<0b5^7ry-h3 3 1~3 
3 6(CA^)$^i»m20rX hfi#TEST2£HU'<M: 

t 0 0 2 8 3 ^A*«#A0~fiW^m6»* H 
t-f S i k T. ft WJfflKt-f F0~F2COV ->-ftL*^ L 
M=K£U 04 K^Sft*: npM&R p <F>\ YftUM 
XA 'y+SO^Sn£imZltlZkffX'ZZ>. 

[00 29] ;<orp/5A@KSrjWfflt§Ci:tc«J: 
3 2 Y 7<7)*mmXR p Ojgffi 

[0 0 3 0] *«J:3fcLTl*HiU:*»0r8 

o^9vr/Mty3 0fc:iEfWft. -eoisn, iiffn 
& i 1 1\ rvyjitiv* * v 3 o tatsnfefi^- 

t« -> T £ffilM»©f F0-F2COV v$*ft*># L U^UcK 

[00 3 1 3 116 li, rn^ABttl KOfltiSW 
(2) £jjrfHT'*>£. *«*«*orn^5A|il» 1 1 
tt, B50WS£i:HMc, 1^***3 2 *fctt7*-X 
3 0TRJg3*ufcfl»*. OO#^0»3 3fcJ:OSS? 
IT . ftmWfi^F0~F2i: LT^ffiSIR P left** 

*. fit. mwmmmti. mwimmsmz. 

4 yA-*3 38~34 0fc. «»<0r3-HI83 4 5 
fc, *ft4>?3-Ht*34 5<0«»£;Mi#A*3ft* 
NAND^r'-h3 4 l-3 4 3t*^^*r3-H|51S5 

[00323 7*3-h*H]Ktt v Vi/X? 3 2ifcli7*o 
* >J ®S8 3 0 *»fe<0 3 1' y 1> OATJfi^Sr 
T3- KL, 8 t'-y h^ft»J«fi-^F0~F7^«-r 
& . H 5 t HttC . 8 b' ■/ h c7)ft?t$lJfflIfi^F0~ 

-H7rt<0TSRraSaRpK«»S*l4. >y*X^KA7J 
§ni»^g?A73fi#A0~A2S: 2jt£fcfc LT3M.4£ 1 1 

TO^5-o-F70g*JIW£WW-& 
ZktfX'ZZ. 

[ 0 0 3 3 3 H7li. JJB<oro/9AHI»l 1 

Lt, «3i^^r5-D-F7^*ftw^iss-rs 



fc£<O7n-?-*-h0T*S>&, ^lcOTXbfi^-TEST 
lfcHl/^HCU ( S 1 0 ) , ^gBA7)fI#A0~A2$rl^ 
; JX?m32ftC7)7 7f-[3SS3 2 4~3 2 6fc5-yf- 
(SI 2) . ^lC0TXhfi-fTESTl$rL 
UOHZlX. ^^-yf-321-323 fc^Nlj&Kffifc 
tStfttC, ^2<7)rXhft^TEST2$-HK;HlL 
T, «>5#;ilI]8&3 3f*J<D;U -yf-332, 334. 3 
3 6«r«l«UW«IWCt4 ( S 1 4 ) . *<GttS» 
U x'X * @S8 3 2 (cfS£ Lfcfl-f a*. ft^JWfi-^FO- 
F7fcLT, TOW 5 - n -• K 7 ftOTOS&fii R P (Cftte 
8*1. TO8£ffiRp>m^8iffiffifcI&£3;h.l>. 
[0034 3 *.IT\ -fe/P7:M Sy/ay hn-;HH 
8&*TXh=E-h'mEZMh (S 1 6) . dOrXht 
- VmttX'te . ftJlZtl&T-f DATA£ H V OVk L W 

kk~*i$Z? d -y ^d-i-clkfc OfiffljWJBMS LTDLL 

0K* { n-y?jryi-i.^T\ ir-^-mmm^m 

b*)f4$y?k9m?nv?fmcLK0)±*>±tf*) 
x -y x'^-St U^c t # S-P-F7 <0S*ftW 

•y^$ix^ (SI 8) , -SL'SrV^i, ^ffifitR 

[003 5 3 jjaoiss i o~s i 8*\ imam: 

D^CL KOi*>±^ "3X y Vk * 5 -gTt S ^ T* "5 

BtCUi/'X^HIS&S 2 (Cl6^t^^A^(t^A0~A2CO 
fi-^W^/l'fcS^V , ^JJS-tl. 7 i-XFS0~FS2*^ 

Wr^*x& (S20) . 

[00363 *cr>m. »2c0xX bft^TEST2$:Ll^ 
^fclSJ&fSiktiO. 7i~X*^OA^ft^* ? 3S 
S?S*lT. •BM^5-o-HcOS4ft#* ? «5i«(Cll^ 

[00373 [iHX^5-n-Ko««W(2)]H8 
tt. «J^y S - o- H c^&ffl (2) ^"f 0T'*> & „ Z 
(0np^ys-n-H7(±. ys-iU^yN'-y7T6fcJ;I/ 
^5-A73^*«y 7 r 8 Uzmm%iZtit:&in.R p , 
J:t^ffiJ5iR p <0ffl*« fc ffifMSIStzSttd <ifc^3C3 

*(I(i. »3*t*J:at. rD/7A@S6i liclOft 
?t»Jfflifa#<^p$:^tT*Jffll§fL|). JSStRptcov^T 

[0 0 38] 09JS. ^ayryfC P <om&m^ 
■tmX'hl. ta9t5?$*i4J:3t:» ^3yfVtC 
pfct ^ox^ •yf-so~SiKfcJ;y r Siao3yT^co 

f&ZtlZ. ayTy-VZO—Cwsom&mii. C0:Cl:C2-= 
l:2:4-OJ:dfc:)BtS»Wt5<xfc«(c»5eS*ti. 
-yf-SO-Snti, H40^-&i:[5l«(C, CMOSh5 
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[0039] Z<r>«I%-3 >T>-rZ'lt. L UOUzWtM 

zti& nmimm^w~~E*n&*&*rt:*&*. sett 
^3yfytcp«Mia, omz%i. nmi 

iit. ^3S3yr^ircp<oSJMItta=2C0t*s. 

8JMHiC0+Cl = 3C0K$r&. c«>j:3iz. SatfJtS 

[0 0 4 0] JJEO^ays-n-HW*^*., 7W 
114. 05, 6twLfcllIBi:|S|tEIBlcJ: 

a*?**, fits ny-f^a^wtsfirnio 

T\ *IKrft«W»Wi-9co»tt. 03. 4<7)<mm- 

[004 1]*J£y$-n-K7(4, 13, 40«l£|jaj 
(l)fcfctt&TOSStfcfeJ:tfH8, 9««hS«(2)tt5»t 

4. SsWWrttfttJiVIMNi. «j£0"](l)fcitf«$J3; 
W(2>fcR#?»*. £<tf»6, *<i-Wu^Safl^S 

[004 2 3 [DLLmwmimmi H2(c*s*i 

£7 -f - hV\'.y D L LIUSSWMftM^ 

«J*Wfcowc, UTlzWtW-tl. 

[0043] [ nrxasiiuft] n i 014, *j$mmm 

;o7 7CLK1, c-clk5r , MSHt^ETilWS flfcy- 
haiMHHffiStfTs ffi*7o-y^CLK2, CLK3&ai7J-f 
4. 5i4. ItlfcTMWN'-^gS-l 

1 2t. NANDy-M 1 3-1 28{ei9, 0*§ 
ftSilOflDSSilS. NANDy-M 1 3-12 000 
— A^^o-y^CLKl.c-clktjlgS-frfc 
9 o -y *U fl!rtroA*tU43BEW«fi^*E- 

1 ~*E-32aHHft3ftft. a»W1>HS**E-l -0E-32 

tfL\sKMZ%&. 

[0044] fifc, SSftJfSPftW-l #HWtt 
St, ffi<OaSMflWl*OLW^/HCj:0. NANDy 
— Ml 3—1 1 9^ffi3W4£THW^fcfr|>. -£<7) 



tIA, NANDy'-M 2 1-1 2 7(4£TLl^/k 
-fyA'-^ 102-1 08J4^THk^t^rS. -£«r 
T. A7J7ny7J4. 4O^yA'-^9 8~10 1 
NANDy-M 20, 1 28fc. 4-5»^yA- 

? 109-1 i 2ta>^&&£tu osoy-^siffi 
asi^jvarairca*. a*, wrauj* 

[ 0 0 4 5 3 * IX , H l^l^ajBWWfflMJ^E-l - 
*E-32*«H4*0IIC^7h'f*fcVfc» NANDy-h 

1 2 7&tf 4 yA'-? 1 0 8CJ: & 2Soy- hfiDjI® 
Srt { iijD§ft£. 3IBM*H8#*E-32a*HU* 

</>E-l -< £E-32<?)|*K HK/l^>3fflBM«ffi-f jW&nt 
lo-mSi:, NANDy-ht-f Ws*-^<02g^ 

a&Mrim&DSfu sfflit i orn* t . mm 2m 

[0046] [tb7J>'<-y7r&^yS-ai^A'.y7r] 
HI Hi, UOV<v 7 rmy 5 -tMJ'<v 7 r^HIK 

T»»t4h9y^^N2. P2St/N3, P3*^ 
^SCMOS^^-yf-Sr^-LT, 5vf-IH»10. 12 
£5>-yf-Sil!». -eLT. -eixA>c7)^ yy^ilfcT-^ 

fl»teJ6tT. tn^a^PMosh^y^x^piay 

NMOSh^yxX^NlO-^^ilLT, Jti^aSS^ 

Doutcaj^fli^^tBA-r*. ta^mhyy-jx^p 

1 , N 1(4, ^«W«S«flfifCo*iaW-Sfcftt:. A 

i>X 9 IZ\t , ttj^l A 777 ffl^mjl VccQ t VssQ t 

[0047] yS-iU^N'.y7r6t, ffi7JA'.y 
7r3fcH«OBI»«*T*4. BP*>, ^D-y^CLK3^) 
ii*>±*>' l )i7 i^TWat 6 CMOSh5Vy^^Nl 

2, P12, N13, P13HM/C, 7-yf-(ll§52 
0, 2 2(cf5fSOr-^* s 7-y^$ixl,. -f- L"C, tH^ 
®.(r)Yyy : Jx?Pl 1 , Nl ltCJ:"?. ys-o-H 

[0048] ZZX\ y$-aj7JA'.y7r6<oa37JSb 
yyi/ZfPll, N11I4. aj^A'y7r3oai7JS 

b^y^'x^p i , n lizsmt it. tt&*»t=/hsv^ 

T, yS-D-h'7cDSSftWJ4, aj^J«?Dout(C« 

<01<?)5pF8«WRjeSii4. -entffv\ ttJ^Sh7 
yi/'X^Pl 1, Nl It. tB^A'.y7r 3f*ic7)ai^b 
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(54) SELF-TIMING CONTROL CIRCUIT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the adjusted 
phase of a timing clock, generated by a self-timing 
control circuit using a DLL circuit, from varying from its 
optimum value due to manufacturing variance. 
SOLUTION: This self-timing control circuit is provided 
with a variable dummy load 7 f which is electrically 
adjustable in capacity load instead of a dummy load 
which has its capacity load fixed. In a wafer testing 
process of a device, the capacity load of the variable 
dummy load 7 can be adjusted to its optimum value. The 
capacity load of the variable dummy load 7 adjusted to 
the optimum value has a set value fixed in the 
programmable memory of a fuse, etc. Consequently, 
variation in dummy load capacity load due to the 
variance of manufacture can be corrected, and the 
phase adjustment of a clock generator can be made 
more accurately. 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the self timing control circuit which generates the timing clock which the supply clock 
supplied is delayed and has said supply clock and predetermined phase relation The 1st adjustable delay 
circuit where only the amount of delay which said supply clock was inputted and was controlled 
according to the frequency of the supply clock concerned delays this supply clock, Connect with said 1st 
adjustable delay circuit, and it has the additional delay circuit where only the predetermined amount of 
delay set up irrespective of the frequency of said supply clock delays said supply clock. Said additional 
delay circuit is a self timing control circuit characterized by adjustable setting out of the amount of delay 
of said adjustable dummy load being carried out by the programmable memory which has the adjustable 
dummy load by which adjustable setting out of said amount of delay is carried out, and sets up the 
amount of delay concerned. 

[Claim 2] The clock input buffer which incorporates said supply clock further in claim 1, The 2nd 
adjustable delay circuit which the supply clock incorporated by said clock input buffer is inputted, and 
only the amount of delay controlled like said 1st adjustable delay circuit is delayed, and generates said 
timing clock, It has the output buffer which outputs an output signal synchronizing with said timing 
clock. Said additional delay circuit It has the dummy input buffer and dummy output buffer which have 
the same amount of delay as said clock input buffer and said output buffer. Furthermore, said self timing 
control circuit Furthermore, the adjustable clock delayed by said supply clock, said 1st adjustable delay 
circuit, and the additional delay circuit is compared. The self timing control circuit characterized by 
having the phase comparison and delay control circuit which controls the amount of delay of said 1st 
and 2nd adjustable delay circuits so that the phase of the clock concerned becomes predetermined 
relation. 

[Claim 3] The self timing control circuit characterized by having further the remote setting circuit which 
sets up the amount of delay of said adjustable dummy load with an external signal in claims 1 or 2. 
[Claim 4] The self timing control circuit which carries out the description of having further the 
electronic switch which switches setting out of the amount of delay of said adjustable dummy load by 
said remote setting circuit, and setting out of the amount of delay of said adjustable dummy load by said 
programmable memory in claim 3. 

[Claim 5] It is the self timing control circuit characterized by for said electronic switch activating setting 
out of the amount of delay by said remote setting circuit in claim 4 at the time of test mode, and 
activating setting out of the amount of delay by said programmable memory at the time of normal 
operation mode. 

[Claim 6] The self timing control circuit characterized by for said output buffer having the output 
terminal connected to the external volume load of a predetermined capacity in claims 1 or 2, only for the 
predetermined rate of the volume load of said adjustable dummy load being smaller than said external 
volume load, and the actuation capacity of said dummy output buffer being smaller than the actuation 
capacity of said output buffer according to said predetermined rate. 

[Claim 7] It is the self timing control circuit characterized by consisting of a memory cell in which said 
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programmable memory has a fuze component in claims 1 or 2. 

[Claim 8] It is the self timing control circuit characterized by said adjustable dummy load being 
constituted by variable resistance or variable capacity in claims 1 or 2. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the self timing control circuit which can prevent that 
desired phase relation is no longer especially obtained by the reasons of manufacture dispersion etc. 
about the self timing control circuit which generates an external clock and the timing clock which has 
predetermined phase relation. 
[0002] 

[Description of the Prior Art] High-speed operation is possible for integrated circuit devices which input 
an input signal synchronizing with an external clock, and output an output signal, such as synchronous 
DRAM (SDRAM). This integrated circuit device performs the input and output of a signal 
synchronizing with the rising edge of an external clock. Although the external clock was used as an 
internal timing clock as it was, the frequency of a clock followed on becoming high and it became 
impossible conventionally, to disregard the propagation-delay time of the clock inside an integrated 
circuit device. 

[0003] So, in the integrated circuit device of high speeds, such as SDRAM, preparing in the interior the 
self timing control circuit which generates an external clock and the timing clock in which a phase has 
coincidence or predetermined phase relation is proposed. This self timing control circuit consists of for 
example, DLL (Delay Locked Loop) circuits. 

[0004] Drawing 1 is drawing showing the example of a configuration of the self timing control circuit 
using the conventional DLL circuit. In this DLL circuit, the external clock signal CLK is incorporated 
by the input buffer 1, and is supplied to the adjustable delay circuit 2 as an internal clock CLK1. In the 
adjustable delay circuit 2, only the time delay controlled according to the frequency of a clock is 
delayed, and a timing clock CLK2 is generated. An output buffer 3 outputs output-data DATA from an 
internal circuitry to an output terminal Dout synchronizing with this timing clock CLK2. 
[0005] On the other hand, an internal clock CLK1 is inputted into a counting-down circuit 4, and 1-/N 
dividing of the frequency is carried out. Reference clock signal c-clk by which dividing was carried out 
is supplied as 1st input c-clk of a phase comparator at the same time the adjustable delay circuit 5 is 
supplied. The clock signal CLK3 outputted is supplied as 2nd input d-i-clk of a phase comparator 9 from 
the adjustable delay circuit 5 via the added fixed delay circuit group which consists of the dummy output 
buffer 6, a fixed dummy load 7, and a dummy input buffer 8. 

[0006] A phase comparator 9 compares the phase of two input signals, and outputs comparison result 
phiR and phiS to the delay control circuit 10. The delay control circuit 10 adjusts the amount of delay of 
two adjustable delay circuits 2 and 5 so that the phase of both input signals may be in agreement 
according to a phase comparison result. 

[0007] Consequently, the amount of delay of the adjustable delay circuit 2 is controlled to adjust the 
output timing of the output data outputted from an output buffer 3 to the timing of an external clock. The 
above-mentioned DLL circuit is indicated by these people for example, at a JP,10-1 12 182, A official 
report (April 28, Heisei 10 disclosure). 
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[0008] In a actual integrated circuit device, the about 50pF external volume load Co exists in an output 
terminal Dout. This external volume load Co is the wiring capacity on the mother board in which an 
integrated circuit device is carried. Therefore, the output-data signal which an output buffer 3 outputs 
synchronizing with a timing clock CLK2 changes, and timing turns into timing depending on this 
external volume load Co. 

[0009] Then, in order to make the phase of the output clock CLK4 of the dummy output buffer 6 in 
agreement with the phase of an output signal Dout, the fixed dummy load 7 is established in the 
feedback loop of a DLL circuit in the output stage of the dummy output buffer 6. The volume load of 
this dummy load 7 is set up so that a clock CLK4 may become the output wave of an output terminal 
Dout and an EQC in case the external volume load Co exists actually. By carrying out phase adjustment 
using the reproduced output wave, the timing from which output-data DATA changes by the output 
terminal Dout, and the rising edge of the external clock signal CLK can be doubled more with accuracy. 
[0010] 

[Problem(s) to be Solved by the Invention] With the conventional technique, the dummy load 7 by 
which volume load was fixed in the delay circuit of a DLL circuit is established in consideration of the 
external volume load connected to an output terminal Dout as above-mentioned. However, the volume 
load of a dummy load 7 may be changed from the set point by dispersion on manufacture of an 
integrated circuit device etc. For example, when a dummy load 7 consists of a resistance element and a 
capacitor component, it changes by manufacture dispersion. Since there is no means to amend the 
fluctuation in such a case, phase adjustment in a DLL circuit cannot be performed to accuracy. 
Consequently, the wave of the data out signal in an output terminal Dout will change, and timing and the 
rising edge of the external clock signal CLK will shift. 

[001 1] Furthermore, the thing from which the external volume load connected to an output terminal 

Dout differs with a device and to deserve may be required. In this case, by the dummy load 7 to which 

volume load was fixed, it cannot respond to such different external volume load. 

[0012] Then, the object of this invention is to offer the DLL circuit which can generate the timing clock 

of a desired phase according to the period of an external clock, without being influenced of manufacture 

dispersion. 

[0013] Furthermore, the object of this invention is to offer the self timing control circuit which can 
generate the timing clock by which the amount of delay was adjusted to the external clock according to 
the frequency, without receiving the effect of manufacture dispersion. 

[0014] Furthermore, the object of this invention is to offer the DLL circuit which can set up the volume 
load of the optimal dummy load, or a self timing control circuit corresponding to manufacture 
dispersion. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the self timing control 
circuit of this invention installs electrically the adjustable dummy load which can be adjusted for volume 
load instead of being the dummy load to which volume load was fixed. According to this invention, in 
the wafer trial process of a device, the volume load of an adjustable dummy load can be adjusted and it 
can be set as an optimum value. As for the volume load of the adjustable dummy load set as the 
optimum value, the set point is fixed in memory with a programmable fuze etc. Thereby, fluctuation of 
the dummy-load volume load by dispersion on manufacture etc. can be amended, and phase adjustment 
in a clock generation machine can be performed more to accuracy. 

[0016] In the self timing control circuit which generates the timing clock which this invention delays the 
supply clock supplied and has said supply clock and predetermined phase relation in order to attain the 
above-mentioned object The 1st adjustable delay circuit where only the amount of delay which said 
supply clock was inputted and was controlled according to the frequency of the supply clock concerned 
delays this supply clock, Connect with said 1st adjustable delay circuit, and it has the additional delay 
circuit where only the predetermined amount of delay set up irrespective of the frequency of said supply 
clock delays said supply clock. Said additional delay circuit has the adjustable dummy load by which 
adjustable setting out of said amount of delay is carried out, and is characterized by adjustable setting 
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out of the amount of delay of said adjustable dummy load being carried out by the programmable 

memory which sets up the amount of delay concerned. 

[0017] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the example of a gestalt of 
operation of this invention is explained. However, the example of a gestalt of this operation does not 
limit the technical range of this invention. 

[0018] Drawin g 2 is drawing showing the example of a gestalt of operation of this invention. The self 
timing control circuit shown in drawin g 2 is the same configuration as the conventional example of 
drawing 1 5 and gave the same citation number to the corresponding part. That is, the clock CLK 
supplied from the outside is incorporated by the input buffer 1, a clock CLK1 is inputted into the 2nd 
adjustable delay circuit 2, and the timing clock CLK2 delayed according to the frequency of a clock is 
supplied to an output buffer 3. An output buffer 3 outputs output-data DATA from an output terminal 
Dout synchronizing with a timing clock CLK2. The external volume load Co is connected to an output 
terminal. 

[0019] As for this timing clock CLK2, that timing is controlled by the following DLL circuits. That is, 
reference clock c-clk which carried out dividing of the internal clock CLK1 with the counting-down 
circuit 4 is used for a DLL circuit. Only the amount of delay by which reference clock c-clk was 
controlled by the 1st adjustable delay circuit 5 is delayed. The delayed clock CLK3 passes through the 
additional delay circuit which consists of a dummy output buffer 6, an adjustable dummy load 7, and a 
dummy input buffer 8 further, and is supplied to a phase comparator 9 as adjustable clock d-i-clk. The 
dummy output buffer 6 has a time delay equivalent to an output buffer 3, and has a time delay with the 
dummy input buffer 8 equivalent to the clock input buffer 1 . 

[0020] Actuation of this DLL circuit is the same as that of the conventional example. As for the 1st and 
2nd adjustable delay circuits 5 and 2, according to the frequency or period of Clock CLK, the amount of 
delay is controlled by detailed explanation mentioned later a clear passage. Moreover, the location of the 
dummy output buffer 6 and the adjustable dummy load 7 can be established in the preceding paragraph 
of the 1st adjustable delay circuit 5, and can also be established in the latter part of the dummy input 
buffer 8. 

[0021] The self timing control circuit of the example of a gestalt of this operation is constituted possible 
[ modification setting out by the program circuit 1 1 ] for the magnitude of the volume load of the 
adjustable dummy load 7. That is, according to the setpoint signals Fi and Ei corresponding to it, 
adjustable setting out of the magnitude of the volume load of the adjustable dummy load 7 can be 
carried out by making the programmable memory in the program circuit 1 1 memorize the predetermined 
set point. From that of carrying out modification setting out of the volume load of the adjustable dummy 
load 7, modification setting out of the amount of delay of a clock CLK4 is carried out. Even if it changes 
the value of the volume load of a dummy load 7, adjustable setting out of the volume load of the 
adjustable dummy load 7 can be carried out by manufacture dispersion by detecting the phase of the 
timing clock CLK2 when the DLL circuit is carrying out lock on according to the static test mode after 
manufacture so that the phase may be made into the optimal timing, as the technical problem of the 
conventional technique explained. 

[0022] [Example of configuration of adjustable dummy load (1)] drawin g 3 is drawing showing the 
example of a configuration of the 1st adjustable dummy load. The adjustable dummy load 7 consists of 
variable resistance Rp by which the series connection was carried out between the dummy output buffer 
6 and the dummy input buffer 8, and a capacitor Cp connected to the output side of variable resistance 
Rp, and touch-down inter-electrode. The resistance of variable resistance Rp is controlled by the 
program circuit 1 1 through a control signal Fi to mention later. Capacitor Cp can also use the parasitic 
capacitance of wiring. 

[0023] The program circuit 1 1 consists of change circuits 33 which change the register circuit 32 which 
sets up the control signal Fi of resistance, the programmable memory circuit 30 which consists of a fuze 
which sets up the control signal Fi of resistance fixed, and setting out from a register circuit 32 and 
setting out from the programmable memory circuit 30 from an external terminal. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran__web__cgi_ejje 



10/16/2007 



JP,2000-163999,A [DETAILED DESCRIPTION] 



Page 4 of 9 



[0024] Modification setting out of the variable resistance Rp in adjustable DAMIRODO 7 is carried out 
through the register circuit 32 in the program circuit 1 1, and the resistance of the optimal variable 
resistance Rp is detected. Then, in order to set variable resistance Rp as the optimal resistance fixed, the 
set point is recorded on a programmable memory 30. And at the time of normal operation, a control 
signal Fi is supplied by the change circuit 33 according to the set point recorded in the programmable 
memory 30, and the resistance of variable resistance Rp is set up. 

[0025] Drawin g 4 is drawing showing the example of a configuration of variable resistance Rp. Variable 
resistance Rp consists of two or more switches SO-Sn and two or more resistance Rl-Rn with equal 
resistance, as shown in drawin g 4 . Switches SO-Sn are turned on/off controlled with the load-control 
signals FO-Fn supplied from the change circuit 33, respectively. Two or more switches SO-Sn consist of 
the CMOS transfer gates as they are shown in drawing 4 . Among the load-control signals FO-Fn, only 
one signal is set as L level and turns ON (switch-on) a corresponding switch. Temporarily, when the 
load-control signal Fi is set as L level, the resistance of variable resistance Rp is Rp=Rl+R2+. It is set 
as +Ri. Therefore, the resistance of variable resistance Rp can be adjusted by choosing this load-control 
signal Fi. In addition, temperature dependence of resistance can be made small by making construction 
material of Resistance Rl-Rn into polish recon. 

[0026] Drawin g 5 is drawing showing the example of a configuration of the program circuit 11 (1). The 
program circuit 1 1 of this example of a configuration chooses the signal set up by the register 32 or the 
fuze 30 by the change circuit 33, and supplies it to variable resistance Rp as load-control signals F0-F2. 
Drawing 6 shows only the load-control signals F0-F2 of a triplet in instantiation. 
[0027] When adjusting the volume load of the adjustable dummy load 7 in the wafer trial process of a 
device, the timing of an output signal and the timing of an external clock CLK which generate the load- 
control signals F0-F2 based on the signal from a register 32, and are generated by the output terminal 
Dout in case a DLL circuit carries out lock on are compared. That is, if the external input signals A0-A2, 
such as an address signal, are supplied and a forward pulse signal is inputted as the 1st test signal 
TEST1 at this time, the transfer gates 321-323 in a register 32 will be turned on, the external input 
signals A0-A2 change to a register 32 through latches 324-326, and a circuit 33 is supplied. Then, by 
setting the 2nd test signal TEST2 inputted into the transfer gates 331-336 in a change circuit as H level, 
the signal latched to the register 32 is chosen and the load-control signals F0-F2 are supplied to the 
variable resistance Rp of an adjustable dummy load. 

[0028] Either of the load-control signals F0-F2 can be set as L level, and it can be made to flow through 
one switches SO-Sn of the variable resistance Rp shown in drawing 4 by making either of the external 
input signals A0-A2 into H level. Consequently, variable resistance Rp can be set as the resistance of 
arbitration. 

[0029] By using this program circuit, by the static test mode, adjustable setting out of the resistance of 
the variable resistance Rp of the adjustable dummy load 7 can be carried out through a register circuit 32 
from an external input signal, and the optimal volume load corresponding to manufacture dispersion can 
be detected. 

[0030] And the set point for making it the optimal volume load which made such and was detected is 
recorded on the programmable memory 30 which consists of a fuze component. Consequently, in 
normal operation mode, by making the 2nd test signal TEST2 into L level, according to the signal 
recorded on the programmable memory 30, either of the load-control signals F0-F2 is set as L level, and 
the optimal load carrying capacity is set as the adjustable dummy load 7. 

[0031] Drawing 6 is drawing showing the example of a configuration of the program circuit 1 1 (2). Like 
the case of drawing 5 , the program circuit 1 1 of this example of a configuration chooses the signal set 
up by the register 32 or the fuze 30 by the change circuit 33, and supplies it to variable resistance Rp as 
load-control signals F0-F2. However, in the example of a configuration of drawing 6 , the decoding 
circuit which consists of NAND gates 341-343 where the combination of inverters 338-340, two or 
more decoding lines 345, and these decoding line 345 is inputted in the change circuit 33 is added. 
[0032] A decoding circuit decodes the input signal of the triplet from a register 32 or the programmable 
memory circuit 30, and generates the 8-bit load-control signals F0-F7. Like the case of drawing 5 , only 
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one of the 8-bit load-control signals F0-F7 is set as L level, and it is supplied to the variable resistance 
Rp within the adjustable dummy load 7. By changing the external input signals A0-A2 inputted into a 
register as a binary number, the load-control signals F0-F7 can be changed into L level in order, and the 
volume load of the adjustable dummy load 7 can be adjusted. 

[0033] Drawing 7 is flow chart drawing when setting up the volume load of the optimal adjustable 
dummy load 7 using the above-mentioned program circuit 11. The 1st test signal TEST1 is made into H 
level (S10), and the external input signals A0-A2 are latched to the latch circuits 324-326 in a register 
circuit 32 (S12). And while making the 1st test signal TEST1 into L level and making switches 321-323 
into non-switch-on, the 2nd test signal TEST2 is made into H level, and the switch 332,334,336 in the 
change circuit 33 is made into switch-on, respectively (S14). Consequently, the signal set as the register 
circuit 32 is supplied to the variable resistance Rp within the adjustable dummy load 7 as load-control 
signals F0-F7, and variable resistance Rp is set as predetermined resistance. 

[0034] Then, static test mode actuation of the self timing control circuit is carried out (SI 6). In this static 
test mode actuation, data DAT A outputted is changed to H level and L level by turns. In that case, the 
volume load of the adjustable dummy load 7 when a data output wave changes and the rising edge of 
timing and the external clock signal CLK is in agreement in the condition that the phase of reference 
clock c-clk and adjustable clock d-i-clk is mostly in agreement, and a DLL circuit carries out lock on 
becomes an optimum value. Therefore, it is confirmed whether the output wave generated by the output 
terminal Dout is outputted to right timing (SI 8). When not in agreement, the set point of variable 
resistance Rp is changed and the same test is performed again. 

[0035] It is repeated until the rising edge of the timing from which it changes and the external clock 
CLK of the output wave by which the above-mentioned processes S10-S18 are generated by the output 
terminal is in agreement. And detection of being in agreement cuts the fuzes FS0-FS2 which correspond 
based on the signal level of the external input signals A0-A2 set as the register circuit 32 then (S20). 
[0036] Then, by setting the 2nd test signal TEST2 as L level, the input signal from a fuze is chosen and 
the volume load of an adjustable dummy load is fixed to an optimum value. 

[0037] [Example of configuration of adjustable dummy load (2)] drawing 8 is drawing showing the 
example of a configuration of an adjustable dummy load (2). This adjustable dummy load 7 consists of 
variable capacitors Cp connected to the output side of the resistance Rp by which the series connection 
was carried out between the dummy output buffer 6 and the dummy input buffer 8, and Resistance Rp, 
and touch-down inter-electrode. The capacity value of a variable capacitor Cp is controlled by the 
program circuit 1 1 through load-control signal phip to mention later. Parasitism resistance of the 
existing wiring can also be diverted about Resistance Rp. 

[0038] Drawing 9 is drawing showing the example of a configuration of a variable capacitor Cp. As 
shown in drawin g 9 , the circuit where two or more Switches SO-Sm and two or more capacitors CO-Cm 
were connected, respectively is connected to juxtaposition, and a variable capacitor Cp is constituted. 
The capacity value of Capacitors CO-Cm is C0:C1:C2. ~ It is set as the value by which weighting was 
carried out to order like =1 :2:4 -. Like the case of drawing 4 , Switches SO-Sn consist of CMOS transfer 
switches, and ON/OFF control is carried out with the load-control signals EO-Em supplied from a 
program circuit, respectively. The switch corresponding to the load-control signal set as L level is turned 
on like the case of drawin g 4 . 

[0039] In this variable capacitor, by changing the combination of the load-control signals EO-Em set as 
L level, the capacity value of a variable capacitor Cp can be adjusted finely, and it can be set as an 
optimum value. For example, if only the load-control signal E0 is made into L level, only a switch SO 
will flow and the capacity value of a variable capacitor Cp will be set to CO. Moreover, if only the load- 
control signal El is made into L level, only a switch SI will flow and the capacity value of a variable 
capacitor Cp will be set to C1=2C0. And if both the load-control signals E0 and El are made into L 
level, both switches SO and SI will flow, and the capacity value of a variable capacitor Cp will become 
C0+C1=3C0. Thus, it can be set as the capacity value of arbitration by connecting combining suitably 
the capacitor by which weighting was carried out. 

[0040] The value of the optimal volume load can be detected and set up by the same circuit as the circuit 
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where the program circuit 1 1 was shown in drawing 5 and 6 also in the above-mentioned adjustable 
dummy load. However, since weighting of the capacitor is carried out, the number of required load- 
control signals can be lessened as compared with the case of drawin g 3 and the adjustable dummy load 
of4. 

[0041] The adjustable dummy load 7 can also be constituted combining the variable capacitor in the 
variable resistance in drawing 3 and the example of a configuration of 4 (1) and drawing 8 , and the 
example of a configuration of 9 (2). A fundamental configuration and actuation are the same as that of 
the example of a configuration (1), and the example of a configuration (2). In this case, it can set up so 
that the object for coarse controls and a variable capacitor may be used [ each resistance or capacity 
value ] for variable resistance as an object for fine adjustment. In that case, it becomes possible to set the 
volume load of the adjustable dummy load 7 as high degree of accuracy more. 

[0042] The concrete example of a configuration of the DLL circuit which has the feedback loop shown 
in [each [ of a DLL circuit ] component] drawing 2 is explained below. 

[0043] [Adjustable delay circuit] drawing 10 is drawing showing the example of the adjustable delay 
circuits 2 and 5. This adjustable delay circuit delays an input clock CLK1 and c-clk by the gate number 
of stages controlled by control signal phiE, and outputs the output clocks CLK2 and CLK3. The 
adjustable delay circuits 2 and 5 are constituted by two or more inverters 98-1 12 and NAND gates 113- 
128 as illustrated. An input clock CLK1 and the clock with which c-clk was delayed are supplied to one 
input of NAND gates 1 13-120, and delay control signal phiE-1 -phiE-32 are supplied to the input of 
another side. Any one signal serves as H level, and, as for delay control signal phiE-1 -phiE-32, the 
remaining signal is set to L level. 

[0044] Temporarily, it is delay control signal phiE-1. If it is H level, all of the output of NAND gates 
113-119 will be set to H level with L level of other delay control signals. Consequently, NAND gates 
121-127 serve as L level, and inverters 102-108 serve as H level altogether. Then, an input clock has the 
amount of delay of a total of ten steps of gates which consist of four inverters 98-101, NAND gates 
120,128, and four inverters 109-112, and is outputted as an output clock CLK2. This condition is in the 
condition of min [ amount / of delay ]. Usually, a power up is reset by the condition of min [ amount / of 
delay ] with a power-on-reset signal. 

[0045] And the amount of delay of two steps of gates by NAND gate 127 and the inverter 108 whenever 
delay control signal phiE-1 -phiE-32 of H level shift to a drawing Nakamigi side is added. And if delay 
control signal phiE-32 are set to H level, it will become the maximum amount of delay. That is, if one 
delay control signal of H level shifts to right-hand side among delay control signal phiE-1 -phiE-32, the 
amount of delay for two steps of a NAND gate and an inverter will be increased, and if one shifts to left- 
hand side, the same amount of delay for two steps will decrease. 

[0046] [Output-buffer and dummy output-buffer] drawing 1 1 is the circuit diagram of an output buffer 
and a dummy output buffer. Data DAT A from the interior is supplied and an output buffer 3 is latched 
to latch circuits 10 and 12 through the CMOS switch which consists of transistors N2 and P2 which flow 
in the rising edge of a timing clock CLK2, and N3 and P3. And according to those latched data signals, 
either the PMOS transistor PI of an output stage or the NMOS transistor Nl flows, and an output signal 
is outputted to an output terminal Dout. Since the external volume load Co is driven, the transistors PI 
and Nl of an output stage are designed by the large-sized transistor. Moreover, the power sources VccQ 
and VssQ for output buffers are connected to the transistor of an output stage. 
[0047] On the other hand, the dummy output buffer 6 is also the same circuitry as an output buffer 3. 
That is, predetermined data are latched to latch circuits 20 and 22 through the CMOS transistors N12, 
PI 2, N13, and PI 3 which flow in the rising edge of a clock CLK3. And the load carrying capacity of a 
dummy load 7 drives with the transistors PI 1 and Nl 1 of an output stage. 

[0048] Here, the output stage transistors PI 1 and Nl 1 of the dummy output buffer 6 are designed by the 
far small transistor as compared with the output stage transistors PI and Nl of an output buffer 3. It is 
for preventing occupying a big area in an integrated circuit device. Therefore, the volume load of a 
dummy load 7 is set, for example as about 5pF of 1/10 as compared with the external volume load Co 
connected to an output terminal Dout. In connection with it, the output stage transistors PI 1 and Nl 1 are 
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also designed by 1/10 rather than the size of the output transistor in an output buffer 3. Moreover, in 
order to make an output buffer 3 adjust the time delay of the dummy output buffer 6, capacity CI and 
C2 is connected to the gate electrode of the transistors PI 1 and Nl 1 of an output stage. If it doubles with 
the gate capacitance of the output stage transistors PI 1 and Nl 1, these capacity CI and C2 will be 
designed so that it may become the gate capacitance and the EQC of the output stage transistors PI and 
Nl in an output buffer 3. 

[0049] As above-mentioned, size of the transistors PI 1 and Nl 1 in the dummy output buffer 6 can be 
made small, and the occupancy area in an integrated circuit device can be small stopped by making 
volume load of a dummy load 7 small corresponding to it, and the power consumption by the dummy 
output buffer 6 can also be saved. 

[0050] The volume load of a dummy load 7 is small designed by the predetermined ratio as compared 
with the actual external volume load Co as above-mentioned. Therefore, dispersion in the slight volume 
load within the dummy load 6 accompanying manufacture dispersion will have big effect on delay 
characteristics. Moreover, although a dummy load 7 receives the effect of manufacture dispersion, the 
external volume load Co is not influenced of manufacture dispersion. Therefore, it is important that it 
can be made to carry out adjustable setting out of the dummy load 6 like the example of a gestalt of this 
operation, in order to make the timing clock CLK2 of the optimal timing generate. 
[0051] At least [of phase comparison circuit] drawing 12 is [ at least that in the phase comparison circuit 
9 ] the circuit diagram of a phase comparator. Moreover, drawing 13 is the wave form chart showing 
actuation of a phase comparator. In the part which consists of NAND gates 199-203 and an inverter 215, 
this phase comparator detects the phase relation between 1st clock c-clk and 2nd clock d-i-clk, and 
generates that detection result to nodes nl-n4. The condition that the phase of 2nd clock d-i-clk is 
progressing as compared with 1st clock c-clk as the phase relation of both clocks is shown in drawing 13 
(A), It is classified into the condition that the phase of both clocks is mostly in agreement as shown in 
drawing 13 (B), and the condition that the phase of 2nd clock d-i-clk is behind as compared with 1st 
clock c-clk as shown in drawin g 13 (C). 

[0052] In the case of the condition of drawing 13 (A), both clocks are H level altogether in the state of L 
level, after that, 2nd clock d-i-clk is previously set to H level, and nodes nl-n4 are set to nl=L, n2=H, 
n3=L, and n4=H. Then, even if 1st clock c-clk is overdue and it is set to H level, the condition of the 
above-mentioned nodes nl-n4 does not change. Both NAND gates 198 will make an output L level, if 
both clocks are set to H level, and H level pulse of predetermined width of face is outputted from the 
NOR gate 216 from the falling edge. This H level pulse is supplied to NAND gates 204-207 as a 
sampling pulse, and it is incorporated by the latch circuit which the condition of nodes nl-n4 becomes 
from NAND gate 208,209, and the latch circuit which consists of NAND gate 210,211, respectively. 
Therefore, signal phib, phic, phid, and phie become phib=H, phic=L, phid=H, and phie=L as they are 
shown in the table of drawing 12 . 

[0053] The condition of drawing 13 (B) is the case where the phase of 2nd clock d-i-clk is overdue in 
NAND gate 201 and the range within the time delay of an inverter 215 to 1st clock c-clk. The time delay 
of a NAND gate and an inverter is the same as the amount of delay for one step of delay control of the 
above-mentioned adjustable delay circuit. In that case, 1st clock c-clk serves as H level previously, and 
it is set to nl=H and n2=L, and farther, the output of an inverter 215 is set to H level after 2nd clock d-i- 
clk, and is set to n3=L and n4=H. 

[0054] Therefore, it is latched to the timing from which both clocks are set to H level, and signal phib, 
phic, phid, and phie become phib=L, phic=H, phid=H, and phie=L as they are shown in the table of 
drawing 12 . In this case, since it means that the phase was in agreement, the lock on signal JST of the 
output of the lock on detector 418 outputs H level. 

[0055] In the state of drawing 13 (C), 1st clock c-clk is previously set to H level, and is set to nl=H, 
n2=L, n3=H, and n4=L. Then, even if 2nd clock d-i-clk is overdue and it is set to H level, the condition 
of the above-mentioned nodes nl-n4 does not change. This condition is latched to the timing from which 
both clocks are set to H level, and signal phib, phic, phid, and phie become phib=L, phic=H, phid=L, 
and phie=H as they are shown in the table of drawin g 12 . 
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[0056] Drawing 14 is the circuit diagram of the phase-comparison output section of the phase 
comparison circuit 9. Moreover, drawing 15 is the wave form chart showing actuation of the phase- 
comparison output section. (A) of a wave form chart, (B), and (C) correspond to (A) of drawin g 12 and 
drawing 13 , (B), and (C), respectively. 

[0057] Frequency divider 21 A which carries out dividing of the frequency of timing signal phia by 
which the phase-comparison output section is generated to the timing of the phase comparison of both 
clocks to 1/2, The timing of the output from frequency divider 21 A is answered, and it consists of output 
circuit 2 IB which outputs phase comparison result signal phi SO-phi RE based on signal phib generated 
according to the phase relation of both clocks, phic, phid, and phie. 

[0058] 1 frequency-divider 21 A for 2 minutes is a JK- flip-flop configuration, detects the time of both 
both clock c-clk and d-i-clk being set to H level in NAND gate 198 ( drawing 12 ), and is the detection 
pulse phia. 1/2 dividing is taken and the pulse signals nl 1 and nl2 of an opposite phase are generated. 
Detection pulse phia The gate 226,227 is supplied and they are a reversal detection pulse /phia. The gate 
222,223 is supplied and a reversal signal is transmitted between the latch circuit which consists of the 
gate 228,229, and the latch circuit which consists of the gate 224,225. Consequently, the pulse signals 
nl 1 and nl2 of the opposite phase carried out 1/2 dividing are generated. 

[0059] Output circuit 2 IB decodes signal phib by which the sampling latch was carried out, phic, phid, 
and phie. When the phase of 1st clock c-clk is behind 2nd clock d-i-clk (condition (A)) When the output 
of diode 236 is made into H level and the phase of both clocks is in agreement (condition (B)) Both the 
outputs of diodes 236 and 237 are made into L level, and further, while the phase of 1st clock c-clk is 
progressing from 2nd clock d-i-clk (condition (C)), the output of diode 237 is made into H level. 
[0060] Therefore, phase comparison result signal phiSO and phiSE are made into H level by turns to the 
extent that output circuit 21B makes the amount of delay of the adjustable delay circuits 2 and 5 increase 
so that NAND gate 232,233 may answer timing signals nl 1 and nl2 in the above-mentioned condition 

(A) by the decoding function of NAND gates 232-235 and the phase of 2nd clock d-i-clk may be 
delayed. That is, it is as being shown in drawing 15 (A). Moreover, output circuit 2 IB does not generate 
phase comparison result signal phi SO-phi RE like drawing 15 (B) in the above-mentioned condition 

(B) . Furthermore, in the above-mentioned condition (C), like drawing 15 (C), timing signals nl 1 and 
nl2 are answered, and NAND gate 234,235 makes H level phase comparison result signal phiRO and 
phiRE by turns to the extent that it decreases the amount of delay of the adjustable delay circuits 2 and 5 
so that the phase of 2nd clock d-i-clk may be advanced. 

[0061] [Delay control circuit] drawing 16 is the circuit diagram showing the configuration of a part of 
delay control circuit 10. The delay control circuit 10 answers phase comparison result signal phi SO-phi 
RE, and is delay control signal phiE-1 -phiE-3 from the NOR gate 431-1 to 431-3. It outputs. Delay 
control signal phiE-1 -phiE-32 consist of 32 bits as shown in drawing 10 . 

[0062] the delay control circuit 10 - about - phase comparison result signal phiSO and phiSE - delay 
control signal phiE of H level it shifts to right-hand side and the amount of delay of an adjustable delay 
circuit is increased — making ~ about - phase comparison result signal phiRO and phiRE — delay 
control signal phiE of H level It shifts to left-hand side and the amount of delay of an adjustable delay 
circuit is decreased. 

[0063] Each stage of the delay control circuit 10 has the latch circuit which consists of NAND gate 432- 
1 and an inverter 433-1 in the 1st step, respectively. Moreover, it has the transistor 434-1,436-1 which 
reverses compulsorily a latch circuit 432-1 and the condition of 433-1 by phase comparison result signal 
phi SO-phi RE. A transistor 438-1,439-1 is formed in order not to reverse a latch circuit depending on a 
transistor 434-1,436-1 in besides the object of reversal. - [ the 2nd step of] the 3rd step of circuit is also 
the same configuration. All of these transistors are N channel molds. 

[0064] Now, temporarily, it follows on power on reset and is reset-signal phiR of L level pulse. If 
impressed, all of the output of NAND gate 431-1-3 will be set to H level, and all of the output of 
inverter 433-1-3 will be set to L level. Therefore, node 5a-2 are set to L level, and it is delay control 
signal phiE-1 of the output of the NOR gate 431-1. It is set to H level. Moreover, since both node 5a-l 
and 5a-3 are H level, it is the other delay control signal phiE-2 and phiE-3. All are set to L level. That is, 
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reset-signal phiR is answered and it is delay control signal phiE-1. It is set to H level and the adjustable 
delay circuits 2 and 5 are controlled by minimal delay time amount. 

[0065] Next, if a phase comparison is performed, according to the phase relation of both clocks, either of 
phase comparison result signal phi SO-phi RE will be set to H level. Now, temporarily, if phase 
comparison result signal phiSE is set to H level, a transistor 434-1 will flow, node 5a-l will be 
compulsorily reduced on L level, and node 5a- 2 of the output of an inverter 433-1 will be compulsorily 
pulled up on H level. Consequently, output phiE-1 of the NOR gate 431-1 is set to L level. Moreover, 
since both node 5a- 1 and 5a-4 are L level, it is output phiE-2 of the NOR gate 431-2. It is set to H level. 
And the 1st step and the 2nd step of latch circuit holds the condition. Furthermore, both node 5a-3 and 
5a-6 are set to L level by same actuation, and at least a subsequent phase comparison is delay control 
signal phiE-3, when phase comparison result signal phiSO is set to H level. It is set to H level. Thus, it is 
delay control signal phiE so that a time delay may become long by phase comparison result signal phiSE 
and phiSO. It shifts to right-hand side. 

[0066] On the contrary, it is delay control signal phiE so that a time delay may become short by 
actuation of the above and reverse by phase comparison result signal phiRE and phiRO. It shifts to left- 
hand side. In addition, while, as for phase comparison result signal phiSE and phiSO, 2nd clock d-i-clk 
is progressing the passage clear from actuation of the output section of a phase comparison circuit to the 
extent that it described above, it is generated by turns for every phase comparison, and phase 
comparison result signal phiRE and phiRO are generated by turns for every phase comparison, when 
2nd clock d-i-clk is behind. 

[0067] Moreover, phase comparison result signal phiSE and phiSO are answered, and it is delay control 
signal phiE. It moves to right-hand side one after another, and, finally delay control signal phiE-32 are 
set to H level. In this condition, the output of L level and NAND gate 432-32 is latched for the output of 
an inverter 433-32 to H level. Then, if comparison result signal phiSO which extends a time delay is 
supplied further, the output of NAND gate 432-43 is reduced by L level, and the output of an inverter 
433-32 can pull up on H level. 

[0068] Although the example which used the fuze component as a programmable memory was shown, it 
can also constitute from an example of a gestalt of the above-mentioned operation using the other 
programmable memory device. 
[0069] 

[Effect of the Invention] As mentioned above, according to this invention, the timing of the timing clock 
which a self timing control circuit generates by manufacture dispersion can prevent shifting from an 
optimum value. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the example of a configuration of the self timing control circuit using 
the conventional DLL circuit. 

[Drawing 2] It is drawing showing the example of a gestalt of operation of this invention. 
[Drawing 3] It is drawing showing the example of a configuration of the 1st adjustable dummy load (1). 
[Drawin g 4] It is drawing showing the example of a configuration of variable resistance Rp. 
[Drawing 5] It is drawing showing the example of a configuration of the program circuit 11 (1). 
[Drawing 6] It is drawing showing the example of a configuration of the program circuit 11 (2). 
[Drawin g 7] It is flow chart drawing when setting up the volume load of the optimal adjustable dummy 
load 7 using the program circuit 11. 

[Drawing 8] It is drawing showing the example of a configuration of the 1st adjustable dummy load (2). 
[Drawing 9] It is drawing showing the example of a configuration of a variable capacitor Cp. 
[Drawing 10] It is drawing showing the example of the adjustable delay circuits 2 and 5. 
[Drawing 11] It is the circuit diagram of an output buffer and a dummy output buffer. 
[Drawing 12] At least that in the phase comparison circuit 9 is the circuit diagram of a phase 
comparator. 

[Drawing 13] At least that in the phase comparison circuit 9 is the wave form chart showing actuation of 
a phase comparator. 

[Drawing 14] It is the circuit diagram of the phase-comparison output section of the phase comparison 
circuit 9. 

[Drawing 15] It is the wave form chart showing actuation of the phase-comparison output section of the 
phase comparison circuit 9. 

[Drawing 16] It is the circuit diagram of the delay control circuit 10. 
[Description of Notations] 

1 Clock Input Buffer 

2 2nd Adjustable Delay Circuit 

3 Output Buffer 

5 1st Adjustable Delay Circuit 

6 Dummy Output Buffer 

7 Adjustable Dummy Load 

8 Dummy Input Buffer 

9 Ten A phase comparison and delay control circuit 
Rp Variable resistance 

Cp Variable capacitor 
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